Size analysis of a pressurized metered dose inhaler-delivered suspension formulation by the API Aerosizer time-of-flight aerodynamic particle size analyzer.
Aerosizer time-of-flight (TOF) aerodynamic particle size analyzers (TSI-Amherst, Amherst, MA) are widely used for the rapid assessment of aerosols from a wide variety of drug delivery devices, including pressurized metered dose inhalers (pMDIs). This technique offers significant advantages in terms of rapid measurement times in comparison with the more time-consuming compendial methods such as the cascade impactor or multistage liquid impinger. Particle size analysis takes place by determining the TOF of individual particles following acceleration to supersonic velocity. No drug assay is performed; thus, the resulting size distribution also includes particles that do not contain any medication such as the excipients and surfactant that are present in most pMDI-based formulations. Illustrative data are presented for one particular formulation (Pulmicort: 200 micrograms of budesonide per dose; Astra Draco; Lund, Sweden) and demonstrate that bias from this source can significantly shift the reported particle distribution to finer sizes compared with impactor-based analysis in which direct assay for drug has taken place. In this case, the mass median aerodynamic diameter (MMAD) determined by an Aerosizer-LD was close to 2.4 microns, but was found to be approximately 4 microns using the cascade impactor-based procedure. Such a shift results in an overestimation of the fine particle fraction of the emitted dose, which may lead to misleading conclusions about the therapeutic benefit of a particular drug delivery system when making use of this formulation. TOF aerosol measurement techniques appear to be vulnerable to this type of bias for any suspension formulation in which the drug content is not homogeneously distributed within all particle sizes.